Protective effect of a nebulized beta2-adrenoreceptor agonist in warm ischemic-reperfused rat lungs.
It seems inevitable that non-beating-heart donors will be utilized to resolve the shortage of donors for clinical lung transplantation. The control of warm ischemia-reperfusion injury is crucial in manipulating non-beating-heart donors. We hypothesized that nebulization of a beta2-adrenoreceptor agonist, salmeterol xinafoate (SLM), during warm ischemia would increase lung tissue cyclic adenosine monophosphate (cAMP) levels, resulting in lung protection. Two studies were conducted. The first investigated the effect of SLM nebulization during ischemia on pulmonary ischemia-reperfusion injury, using an isolated rat lung-perfusion model. The heart-lung block was excised with cannulation of the pulmonary artery and vein, exposed to 55 minutes of ischemia at 37 degrees C, and subsequently reperfused for 60 minutes. Several parameters were measured during reperfusion. In the second study, to measure changes in lung tissue cAMP levels during warm ischemia with or without SLM nebulization, rat lungs were harvested and exposed to 60 minutes of warm ischemia with ventilation. Salmeterol xinafoate nebulization significantly decreased the pulmonary shunt fraction, airway resistance, and pulmonary vascular resistance. It also inhibited pulmonary edema throughout the reperfusion period. Lung tissue cAMP was effectively maintained by SLM nebulization at the end of reperfusion. Myeloperoxidase activity in the lungs was decreased significantly by SLM nebulization. Lung tissue cAMP levels decreased during the 60 minutes of warm ischemia, but increased with SLM nebulization (p < 0.01). Our results confirmed that SLM nebulization during warm ischemia maintained lung tissue cAMP levels, resulting in the alleviation of pulmonary warm ischemia-reperfusion injury.